Characteristics of uptake and cytotoxicity of a low-density lipoprotein-daunomycin complex in P388 leukemic cells.
We have investigated the in vitro drug-cell interaction and therapeutic effects of a low-density lipoprotein (LDL)-daunomycin complex as compared to free daunomycin. Uptake and retention of daunomycin were significantly enhanced in sensitive and resistant P388 leukemia cells when they were perfused with LDL-daunomycin complex relative to free drug. The interaction of the LDL-daunomycin complex with P388 cells appeared to be through a LDL-specific pathway since competition with free LDL but not high-density lipoprotein significantly reduced daunomycin uptake. The LDL-daunomycin complex was cytotoxic to both daunomycin-sensitive and daunomycin-resistant P388 sublines. Colony growth studies showed the LDL-daunomycin complex to be more cytotoxic at shorter exposure times relative to free drug. Resistant cells showed 55 and 12% colony growth with 10-min and 2-hr exposures, respectively, to 0.4 microgram daunomycin/ml of the LDL-daunomycin complex. Free drug at 0.4 microgram/ml drug concentration and similar exposure times resulted in no loss in colony growth. The resistant cells were subjected to cell cycle analysis based on DNA content and showed an accumulation of cells at the G2-M phase of the cell cycle when treated with the LDL-daunomycin complex, with no effects being observed with free daunomycin.